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(Dyn<qnoHam{a AEarHocrI,IKa 
lHa 

cI'IcreMIr

Qynrquvl Ha Volutl

ITernp feqon, ITnarren XPncroe,
ITnaueu AHretroB

.l'Iucvuryr sa KocMn,IecKH uzue4aann4 EAlf

Tagn crarufl e npo
H n3CJIeABaHe Ha KOMnn'lbpHl,l cHcTeM

na 6arara Ha MoAeJIH Ha Xoap", ny6nra

"AepoKocuuqecKn H3cneAsaHils s Et
KOHTpOI n AHarHocrl.lKa Ha cHcreMH

Sarupaul ce Ha nMHTaquoHHo MoAe

aJrropnTMl4 3a HAeHTHSnraqnr Ha

rnpexoAHHTe Qynxutlll B peA Ha oproro
Bne4pmauero Ha 6opAoaure qnSponn n3qHcrHreJrHH n[auI'lHH no3BoJrl4

n3noJBBaHeTO Ha npoIpaMHH MeTOAH 3a KOHTpOn n AHATHOCTI',IKa Ha cncTeMuTe

3a ynpaBneHue Ha JIeraTeJIHll tnApATn. Orctcrsnero n{ AOnIJIHnTeJIHa

anapaTypa 3a KoHTpon H rr,BKaBocrTa npn npeHaCrpofira Hp anropHTMHTe h

pexnMHTe 3a KoHTpon H AI,IaIHOCTHKa, KaKTO t4 Bb3MOXHOCI-ra 3a oTKpIrBaHe

Ha oTKa3H H IIoKaJIH3aqt4tTa Ha HeH3npaBHocrHTe n0 nporpaM$H ntr, o6yclann'r

Ece no-uupoKoro pa3npocrpaHeHne Ha re3u MeTo.llH ra o6irrn oT yKa3aHnt
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Ha npoBeptBaHHr o6eKr xu)ln Ha EraJroHHns MoAen yJG), npH Koero rpxlea
Aa e B cHJIa 3aBhcHMOCTra: 

I

I

/f \ .I(r) vt4-v,,/0l <6 ,
I

KbAero i =1, 2, ..., fr E 6n{nr Ha KoHTpon,paHure rnixoaa Ha c'creMara r.lMoAena. I

B CbOTBeTCTFHe c nbJtHHt JIl,rHeeH
a crpaHuqHqro ABHXeHHe Il] ,
na Qur. 2 .]IIo cBorra crpyKrypa

a KoHTporr, Koerp e ycraHoBeHo B I2lqper cpaBHrBaHe Ha pearqunrelHM npu eAHHHqHn BxoAHH pts4eficranr.

Paspa6orerara cxeMa (si*. ty no3BoJrrBa Aa ce cbqqTaflT B.3MoxHOcrHTe 3a
KOHTpon Ha rexHHqecKo'[o c1rcrornne na oGerra KaKTO B npocrpaHc,r.Boro Ha

rputepnfi no3BoJtrBa Aa ce {rnpnrr rpy6u npeu-rrcr.r (

I

cHrHarHTe, TaKa H s npocrpanfTBoro Ha napaMerpuTe.
B ntpnnr cnytailt ce. ocfurecrBrBa cpaBH"ru"" Ha npexoAHrre syHrurr

3aBhcr4Mocr or BeflHr{HHara Ha parctmacyBaHero e,(r) . ppr.r rona eraJroHHurr
MoAen H3rtbrHcBa QyHr,rurn Ha f rur,rrauuoHeH MoAeJl 

" 
r,rsx]oAHrn cnfHaJlH, Korrro

ca Aocra'brrHo 6rnaru ao cunn{rure Ha H3xoAHTe Ha peanl''s o6err. flaheuunr

MoAen H3rlbrHcBa QyHrquu Ha ilrur.rrauuoHeH MoAeJl c r,rstoAHr,r cnfHaJlH, Kot4To
ca Aocra'brrHo 6rnaru ao cunn{rure Ha H3xoAHre Ha p"-]n"" o6err. flaheuunrrputepnfi no3BoJrrBa Aa ce {rnpnrr rpy6u rperuKH ([Hesannr.r orr'su) a

I

qper cpaBHrBaHe Ha pearqunrelHM npu eAHHHqHn BxoAHH

I

I

vlt)

Enor sa
cpaBHrBaHe

e*(f)

Cnrsan
3a oTKAI

ycnoBue (l) u no,4aea cnrua].n 3a orKa3 (cr:l) nnu r!npuu"o", (cr=0), e
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Vcrpoficreo
3A ETAIOHHH

CI,II'HAflH

EraloHen
MOAen

H4eutu$nrarop
?i aiu

flporparrluo
ycrpoftcrno



qee
OcseH BHe3anHr,rre orKffrH, npeArolceHara cxeMa rvroxe af on_peAenu 6_aaHo

H3MeHt IqH ce nporpect,tBHn orKroHeHur or HopMalHI4r pexn M uQ padora na o6e xra
H CHCTeMaTa 3a ynpaBneHHe, nplr KofiTo orMoHeHHtra Ha c|/rHann y[t)
He n3nH3ar or rpalxruara Ha AonycKoBnfl nHrepBafl (-6 /,6 r). Ilosa cbcrorHne e

xapaKTepHo sa 6asHoligL.reHrqr.rre ce napaMerpr Ha HA CHCTCMATA B

orKpnBaHeTo Hape3ynTaT Ha cTapeeHe, KaKTo fi npH T.Hap. nocTeneHHn orKa3u.
no.qo6un aeQerru n H3MeHeHHs B cxeMara ({ur. l) ce ycrpoilcruo sa
piuno3HaBaHe, Kogro no rcoe$tqueHTHTe Ha pauroxeHne a.Ha na Yolru
W( t ) noseor.rBa orKpaBaHero Ha cb3Aanara ce cr,rryallntr tl

rrpeABapuTenHo 3aAaAeHHTe.

BHflBAHETO H C

BbB BHA HA

Ktr 6r=KFrl+xtr

03 6" oz

Cncreuara or Synrqnu sa Yonru Wlt ) ce rBqBa NbTHA CHCTCMA

oproHopMupaHu $yHrqur.l [3-5], T. e. BcrKa a6colxrrso pr a [0, l]

Qur.2

Qynrcque y (/ ) uoxe la 6r,qe npeAcraBeHa cbc 3aAaAeHa ro
cyMa or KpaeH 6poft r[yurqna sa Yoaur (Sun.3a) :
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T,Y

b3 b4 I+T*P

t+Trp7o

Ktr 6c=Ktr(t-t,)



(2) v(t)

H 1'O3r,r peA npnTexaBa cBo
HenpeKtcHaTa B TO3U

Hgex'uaQnraroprr ( ur. l)
KOMaHAHTe Ha nporpaMHoTo
B peA Ha Vonur tlpexoAHu

l

2 a,(T) w,{t), i:1,2,1.., o ,

paBHoMepHa cxo4u{ocr, axo Syuiqna'ra e

'iG)

,(t)

Yrsorurcl eT 0p

y,(t)

Vrsorurcr HrErp 1r0p

(3)

KbAeTO 7" e nepuo4 ua
@yuxqunre ua Volu

3aAaBaT u OnpeAeIrT
u "n4eurnSnKaropat',

O yurqroualcu
upcobparyrarca

<Dnr.3a

Trf,r cp 0 yurqr

a,(r) = l'[ ,,u,

np c o 6p r;tyl trel

Qur.36

flolyuenu're roe$uqq,r eH"ru a
MOfaT Aa Ce H3non3BaT 3a npoBepKa Ha
qpe3 cpaBHfBaHeTo HM c lpeABap
ycrpoilcraoro 3a pasno3uaBeHe nprr
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I

i

i

Tesn npoaepKfl ce H3BbpIIIBar nepnoAuqHo D 3aB[cntortl o" KoMaHAI{re Ha
I

nporpaMHoro ycrpoficrso. I

Koe{ltqueutnre cPaBHcBar B

ycrpoficrnoro 3a pa3no3 noKan?I3hpa

MgcToTo Ha oTKa3a, KaTo

a,r: 0'7532
a,= 1,2006
ar: - 0,7456
a.:-0.2188

an= -0,0279
a.= 0,0014
a,,: - 0.273Q
ar= - 0'5349

ar= - 0,0128

%='0'0506
a,,,= - 0,0880
tr,= - 0,2547

a,r= - 0,0037
a,r= - 0,0037
a,.: 0,2889
a,r: 0,076 7

Onr. 4

MAIUI{HIT.

Iloayveuurc p$ynraru roKa3Bar, qe npeAroxeHHsr FeroA e npnnoxaM
npn cHcTeM[Te 3a KoHTpon ft AHanHocrhKa Ha cHcTeMHTe lSa ynpanaeHHe Ha

rerarerHH anaparH. Te ca opueHrHpaHH KIM uHopoBa peanh3auufl H Monar Aa

6rAar eOeKTnBHo peanrcnpaHu npeAn BcuqKo c urt$poBr l6oploen MauIHHH,

T.e, ocHoBHara o6Jlacr ga rflxHoro H3nor3BaHe ce flBgBar uf$poanre cHcreMI4
ga ynpaBneHue r{a o6errn H H3n}rrarenHn creHAoBe c uu$poBtt l,BqucJtl'treJlnu
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Ilocrznuna pa 19.VL 1995

The aircraft automatic control syfstems

functional diagnostics based

Peter Getzov, Plamen Christoll, Plamen Angelov

(Sunmary)

in computer-aided diagnostics.

The paper presents a nrethod for aircraft automatic con-
trol systems' (ACS) functional diagnostics, based on the poefficients identifica-
tion of the step responses expanding i

developed scherne combines the possibi
cal state for both the signal space and tlr
device is developed according to the st
the side motir:n. Besides sudden failur
appearance o1' slowly changing prolre
the object and the control system, wlrer
not pass beyourd the limits of the adrnissible interval. Thel, Walsh functions and
the di and determine accbrding to the program
from and the identifyin! unit. The obtained
coefic s can be used for dihgnostics of the work-
ing capacity of the model itself by compaling fhem with ihe predeterrnined val-
ues.

The obtained qualitative and quantitative results shlw that the proposed
approach and algorithrn are applicable in systems for control and diagnostics of
aircraft ACS. They are oriented towards digital realization dnd can be used mainly
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